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ABSTRACT 
This study is aimed to evaluate the impact of habitat on feeding habits and food selectivity of Asian green 
mussel Perna viridis collected from three different habitats including Suratthani and Trang provinces of 
Thailand and Aceh of Indonesia. Samples were collected between July and December 2016, and April 2017, 
respectively. Samples, 300 mussels, were collected by handpicking from the wild brought back to the 
laboratory for further investigation. It was found that P. viridis is omnivorous, feeding on a wide range of 
phytoplankton and zooplankton. Overall, Coscinodiscus was the major food item (41.78%), followed by 
mussel larvae (21.74%) and Nitzschia (6.58%). Mussels from different habitats ingested different food item. 
Result from ANOVA indicated that habitat highly affected both on total count and total item of food fed by 
P. viridis (P<0.0001). They also demonstrated specific food selection based on availability of food resources 
in the habitats they reside. This finding helps in understanding how P. viridis feeds and selects food in 
nature from three different localities. 
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I.       INTRODUCTION 
      Perna viridis is known as Asian green mussel from 
Family Mytilidae. There are 32 genera in Mytilidae 
including the genus Perna where P. viridis is [13]. It 
distributes in the Indo-Pacific regions [16] and the 
Southeast Asian coasts [13]. Commonly, P. viridis spat 
in natural settles on a fine surface, mostly reside in 
marine intertidal zone, and estuarine area. They usually 
occur at the depth of less than 10 meters and lifespan is 
approximately 3 years [13]. P. viridis is also known as a 
filter suspension feeder, which feed on organic particles 
from water column and reject the inorganic particles 
[17]. Phytoplankton was considered as main component 
of mussel’s diet, which are diatoms and dinoflagellates 
[12]. However, some researchers reported that mussels 
fed on zooplankton [9, 2, 13, 17]. Food particles 
selection of mussels is an important section in feeding 
studies. Types of plankton selected by mussels from 
water column are poorly understood. Nonetheless,  
 
 
 
 
 
 
selectivity could be related to escape ability and size of 
prey [3]. 
The aims of this study are to evaluate feeding habits, 
impact of habitat on diet and food selectivity by P. 
viridis. 
II.  MATERIAL AND METHODS 
A. Study Area 
 Sampling was conducted between July and 
December 2016, and April 2017 from three different 
areas including Aceh, Indonesia (5°35'46"N, 95°20'50" 
E), Trang, Thailand (7°19'54" N, 99°29'24" E) and 
Suratthani, Thailand (9°15'28" N, 99°29'6" E) (Fig. 1).	
A. Mussels and Food Collection 
 A total of 300 mussels were collected from all 
habitats, 100 for each habitat, during high tide condition 
by handpicking. Thereafter, samples were preserved 
with 5% formaldehyde for 6 hours, soak	
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ed with freshwater overnight, then preserved in 70% 
ethanol [2, 12]. 
 Plankton both phytoplankton zooplankton and 
were collected simultaneously by plankton net (60µm) 
by towing the net at the vicinity of mussel sample 
collection. 
B. Diet Analysis 
 Prior to dissection, mussels were opened by 
cutting the adductor muscle using surgical scalpel. Diet 
content was removed by using a glass Pasteur pipette 
through a small slit beneath crystalline style [17]. 
Extracted food materials from gut content were observed 
under microscope (Olympus CH30) with 4x and 10x 
magnification. The content was identified to the lowest 
taxonomic level possible. 
C. Statistical Analysis 
 One-way analysis of variance (ANOVA) was 
performed to examine the effect of habitat on total count 
and total number of food item found in the diet.  
D. Feeding Selectivity 
 The feeding selectivity of mussel was measured 
by using Ivlev's selectivity index (E'). E' = (ri-pi) / 
(ri+pi), where E' is Ivlev’s selectivity index, ri is relative 
abundance of prey item i in the diet content and pi is 
relative abundance of the same prey item in the water 
column. The value of Ivlev’s selectivity index ranges 
from -1 to +1. A negative value indicates as a rejected 
prey, zero value indicates as randomized prey, and 
positive value is active selection on that prey [7] 
 
III. RESULTS 
E. Food Items 
 Total of 19 types of phytoplankton and 4 types 
of zooplankton were found in the diets of Perna viridis. 
Overall, Coscinodiscus was the major food (42.9%), 
followed by mussel larvae (21.9%) and Nitzschia (6.5%) 
(Table I). In Aceh and Trang habitats, most of P.  viridis 
diet content was filled with Coscinodiscus while in 
Suratthani, a great composition of mussel larvae was 
found.  Ceratium and Triceratium were found at all 
habitats. 
F. Impacts of Habitat on Feeding 
 Result from ANOVA (Table II) indicated that 
habitat significantly affected both total count and total 
number of food item fed by Perna viridis (P<0.0001). 
Average total count for Aceh, Trang and Suratthani were 
31.1±0.6, 9.2±0.6 and 12.6±0.6, respectively. Average 
number of food items for Aceh, Trang and Suratthani 
were 3.0±0.1, 3.7±0.1 and 3.9±0.1, respectively. Based 
on total count, it was found that P. viridis from Aceh 
habitat fed more food than other habitats. Results of a 
paired-wise Tukey test are in Table III.  
G. Food Selectivity 
 Comparisons between plankton in water column 
nearby the mussel collection areas and in the stomachs 
of samples for each habitat are shown in Figures 2, 3 and 
4.  
 Values of selectivity index for each habitat are 
shown in Figures 5, 6 and 7. It demonstrated that P. 
viridis in Aceh habitat actively selected Coscinodiscus, 
Nitzschia as the first food source and rejected some of 
the prey such as, Copepods, Tintinnids, Melosira and 
other genus (Fig. 5). Similar occurrence was found in 
Trang habitat where Coscinodiscus and Thalassionema 
were found as the main selected food fed by P. viridis. 
Yet, Copepods, Tintinnids and other foods were actively 
rejected (Fig. 6). In Suratthani habitat, P. viridis actively 
selected on mussel larvae together with Ceratium, 
Coscinodiscus, Pleurosigma and Skeletonema as their 
food. Barnacle larvae and copepods were considered as 
the rejected prey (Fig. 7). 
 
 
 
 
 
 
 
 
 
 
 
 
	
	
	
	
	
	
	
	
Figure 1. Sampling site of both Andaman Sean and Gulf of Thailand 
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TABLE I. RELATIVE COMPOSITION (%) OF 
FOOD ITEMS FOUND IN DIETS OF P. VIRIDIS 
Food in diet Aceh Trang Suratthani Over all  
Phytoplankton 
    
Ceratium 3.4 4.0 6.2 4.2 
Chaetocheros 0.0 2.6 0.0 0.5 
Coclhodinium 0.0 0.3 0.0 0.1 
Coscinodiscus 62.1 29.0 5.8 42.9 
Dynopsis 0.0 0.2 0.0 0.0 
Gomyaulax 0.0 0.1 0.0 0.0 
Guinardia 0.0 2.9 0.0 0.5 
Melosira 3.2 0.1 0.0 1.9 
Navicula 0.0 0.2 0.0 0.0 
Nitzschia 8.8 8.0 0.0 6.5 
Noctiluca 0.0 0.2 0.0 0.0 
Odontella 0.0 2.6 11.6 3.2 
Pleurosigma 7.2 0.0 7.1 5.9 
Pseudo-nitzschia 0.0 3.6 0.0 0.6 
Rhizosolenia 0.0 4.2 7.7 2.6 
Skeletonema 0.0 0.0 7.1 1.7 
Thalassionema 4.8 8.2 0.0 4.2 
Thalassiosira 0.0 4.3 0.0 0.8 
Triceratium 0.5 1.1 2.7 1.1 
Subtotal 89.9 71.8 48.2 76.8 
 
    
Zooplankton 
    
Barnacle 0.0 0.3 0.7 0.2 
Copepods 0.5 0.7 1.5 0.8 
Mussels larvae 9.1 27.0 49.6 21.9 
Tintinnids 0.5 0.2 0.0 0.3 
Subtotal 10.1 28.2 51.8 23.2 
Total 100 100 100 100 
 
VI. DISCUSSION 
A. Food and Dominant food 
 Diet content analysis expressed that P. viridis 
ingested mostly phytoplankton and zooplankton. It is 
clearly that phytoplankton was the first choice of food 
from P. viridis, while zooplankton considered as the 
second choice except in Suratthani habitat. It could be 
caused by the availability and food supply in vicinity 
area leading to a consistency with food found in diet 
[14]. This finding was similar with previous researchers 
[14, 11, 17] who that found that phytoplankton was the 
main food for bivalve species. Indeed, phytoplankton 
was first producer for food animal web chain with 
zooplankton as a second [15, 5]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B. Impacts of habitats 
 Habitat may contribute to the difference of food 
found in diet. In this case, we found that Perna viridis in 
Aceh habitat consumed more food than other habitats. 
Due the collecting data was conducted on July 2016, it 
Figure 4. Percentage of food found in diet and water from Suratthani 
habitat 
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was considered that particular time was a dry season. 
Dry season is declared as a healthy habitat, where P. 
viridis and other animal living in the water column show 
high growth and feeding rates in favorable conditions 
[13]. However, different habitat has slightly different 
food resources and may lead to different ingestion of 
food by mussel as mussels living in low energy and low 
food richness environment effected on food ingestion 
[6]. 
 
TABLE II. RESULTS OF ANOVA ONE-WAY 
ANOVA ON THE EFFECT OF HABITAT 
Source df MS F P value 
Habitat     
-  Total count 2 13863.72 357.31 0.0001 
-  Total item 2 25.87 14.79 0.0001 
 
 Among those three habitats, Aceh and Trang 
were located in estuarine area and Suratthani was in the 
bay area. The estuarine area reveals more abundant of 
phytoplankton from class diatom compare with bay or 
open shore area [14]. The water depth of each habitat 
where P. viridis collected may influence its feeding 
habits. The composition of food by P. viridis shows a 
different food diet, even living in a few meters of depth 
[6]. The abundance of food source especially diatoms is 
a significant factor for the number food found in diet, 
where this particular food is abundant in shallow habitat 
[14]. The difference of food particle among habitats 
caused the differences in quality and quantity of food 
itself [2]. Beside phytoplankton and zooplankton present 
in water column, other organic particle such as detritus 
may contribute as food source for P. viridis [6]. 
C. Food Selectivity 
 Figure 5, 6 and 7 show food selectivity of P. 
viridis towards preys. It was found that P. viridis 
actively ingested on Coscinodiscus. This may be due to 
the plenty of this group of phytoplankton present in 
water column. However, another assumption is that this 
food contains carbohydrate, lipid and protein compared 
to other foods [4] Moreover, P. viridis is known as an 
opportunistic species selected a particularly food for 
gaining its metabolic and reproductive system [17]. P. 
viridis consume a highly protein food such as 
Coscinodiscus as their own gonad development [1]. 
Furthermore, the actively ingestion on Coscinodiscus 
was pertained to energy demand process where 
gametogenesis of P. viridis requires the appropriate food 
to build the increased energy [10]. Even though 
phytoplankton was considered as the main food for P. 
viridis, we found that in Suratthani habitat most of food 
ingested by P. viridis was mussel larvae. The reason to 
explain this phenomenon is that Suratthani habitat is 
located at Bandon bay where huge aquaculture of P. 
viridis is farmed. 
  
TABLE III. RESULTS OF TUKEY TEST ON THE 
EFFECT OF HABITAT 
Pairwise P value 
- Total count Aceh Trang Suratthani 
Aceh - 0.0001 0.0001 
Trang 0.0001 - 0.0001 
Suratthani 0.0001 0.0001 - 
- Total item Aceh Trang Suratthani 
Aceh - 0.0001 0.0001 
Trang 0.0001 - 0.4 
Suratthani 0.0001 0.4 - 
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 Colleting mussel was conducted during April 
2017. It was clearly declared as spawning season [8]. 
This again indicates that Perna viridis selected on their 
food based on its supply [14]. The behavior of feeding 
on their own larvae is cannibalism Mussels can feed 
mussel larvae as the main food item in the circumstance 
that plenty of mussel larvae in water column especially 
during spawning season [2]. This is very interesting 
point for farming mussels where the mussel can partially 
produce their own food for survival and grow up. 
 
VII. CONCLUSIONS 
 In general, the results from present research 
confirmed that habitat impact has a significant different 
food in diet in terms of food count and food item. 
Moreover, the selectivity of P. viridis was different 
among habitat, where Coscinodiscus is actively selected 
by P. viridis in Aceh and Trang, and mussel larvae is 
actively selected in Suratthani habitat. 
 This study has an important implication for next 
research with add other factors such as size, sex and 
season for a better understanding the feeding behavior of 
P. viridis. 
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